Despite advances in pain management, critically ill patients continue to have unacceptably high rates of uncontrolled pain. Using the Behavioural Pain Scale and physiological indicators of pain, this study examines pain levels in mechanically ventilated patients prior to and during routine nursing procedures. A prospective descriptive design was used to assess and describe care-related pain associated with nociceptive procedures (repositioning, endotracheal suctioning, and vascular punctures) and non-nociceptive procedures (mouth care, eye care and dressing change). A sample of 247 mechanically ventilated Jordanian patients was recruited from intensive care units in a military hospital. The overall mean procedural pain score of 6.34 (standard deviation [SD] 2.36) was significantly higher than the mean preprocedural pain score of 3.43 (SD 0.67, t[246] = 20.82, P <0.001). The highest mean procedural pain scores were observed during repositioning (9.25, SD 1.29). Few patients received analgesics and/or sedatives in the hour prior to the procedures. The mean Ramsay Scale score was 2.49 (SD 0.95), indicating that patients were either anxious or responsive to command only. The mean physiological indicators of pain increased during repositioning and endotracheal suctioning and decreased during the rest of the procedures. Mechanically ventilated patients experience pain prior to and during routine nursing procedures. Harmless and comfort procedures are actually painful. When caring for nonverbal critically ill patients, clinicians need to consider care-related pain associated with their interventions. Relying on changes in vital signs as a primary indicator of pain can be misleading.
Studies published to date show that pain continues to be a problem in intensive care units (ICUs) despite progress in pain research and management in the last 20 years 1,2,3 . The rates of uncontrolled pain in critically ill patients remain unacceptably high 2, 4, 5 . More than 50% of critically ill patients experience pain during their stay in ICU 1, 4, 6 . Critically ill patients experience pain even during rest 4, 6, 7 . Patients in ICU experience pain due to multiple causes such as their underlying health condition, catheters or tubes inserted into them, and because they are immobile 8, 9 . They also experience pain as a result of the care-related procedures performed on them. Care-related pain is a broad concept that includes pain during medical examination, nursing care, transportation within hospital and even the waiting period during diagnostic imaging interventions 10 . Despite the frequency of these procedures in ICUs, little is known about the level of pain associated with them 3, 7 . Previous studies have shown that most patients rated their care-related pain as severe or extremely severe 4, 5 . In particular, repositioning is reported to be the most painful procedure 6, 8, 11 . Factors that could increase the risk of higher levels of pain during these procedures include, but are not limited to, the patient's age, the type of procedure being undertaken, receiving analgesic medication one hour before the procedure, and pain levels prior to these procedures 3, 6, 12 .
Appropriate pain management of care-related pain has been shown to be associated with better patient outcomes, shorter length of stay and reduced cost of care 13, 14 . Different strategies are currently applied to improve pain management such as outlining pain management as an ethical issue as well as considering it as a fundamental human and legal right 8, 15 . Appropriate assessment is the first step in managing pain 7, 8 . It is well accepted that a patient's self-report is the most valid measure of pain 11 . Unfortunately, critically ill patients are often unable to communicate verbally because they are often unconscious, intubated and receiving sedative and paralysing agents 8, 16 . Therefore, pain is difficult to assess within ICU 9 .
In the absence of self-report of pain, observational measurements can be evaluated as alternative approaches for pain assessment 9, 13, 17 . One of the traditionally used pain indicators in nonverbal patients is changes in vital signs such as heart rate and blood pressure 8, 10, 18 . Nevertheless, relying on changes in vital signs as a primary indicator of pain can be misleading as these may also be affected by other factors such as the underlying physiological conditions and medications 16 . Therefore, the variability in vital signs is not a good indicator of pain, and it is only recommended as a warning indication to perform a more objective pain assessment 1, 15, 18 . Another important alternative to the self-report of pain in nonverbal patients are behavioural pain scales 4 . The routine use of these scales was found to be associated with reducing the duration of mechanical ventilation, decreasing the need for sedating analgesics, and reducing nosocomial infection rates and mortality. In addition, these scales are considered as low-cost and low-risk interventions 9 . However, these measures are not routinely used in ICUs 4 . Although some of these measures have actually shown good evidence of validity and reliability, no pain measure in nonverbal ICU patients is accepted as a standardised measure; the best measure has yet to be identified 7, 9 . Accordingly, nurses considered lack of clinical guidelines and structured pain assessment measures as the main challenges for managing pain in ICU patients 9, 11 .
The published evidence indicates that more research is needed to find the ideal measure that could be used to assess pain in nonverbal ICU patients 4 . The use of behavioural pain scales in ICU is restricted because of the limitations of the studies conducted to assess their utility 19 . The sample sizes in most of these studies were small, thereby limiting the generalisability of their findings. In most of these studies, those who were mechanically ventilated and unable to communicate pain were excluded. Therefore, patient samples were not always representative of nonverbal ICU patients 19 . In addition, the clinical utility of these pain measures in nonverbal ICU patients crosses cultures and needs to be studied in a more detailed manner. Jordanian ICU patients identified pain as a major stressor 20 . These patients experience pain during rest and routine nursing interventions 6 . Worldwide, and also in Jordan, the lack of structured methods and clinical guidelines for assessing and managing pain is one of the barriers to effective pain management in ICUs 7 . The purposes of this study are to (1) assess the levels of care-related pain prior to and during routine nursing procedures among mechanically ventilated Jordanian patients, (2) identify care-related procedures that are likely to induce or increase pain in mechanically ventilated patients, and (3) investigate the relationship between carerelated pain levels and patient gender, age, and analgesia and/or sedatives prior to or during procedures.
Materials and methods

Setting, participants and procedures
This study is based on a sample of 247 mechanically ventilated Jordanian patients, recruited from medical and surgical ICUs in a military hospital in Amman. The sample size was determined according to the statistical power of 0.80, the use of conventional α = 0.05, two-tailed criterion of the significance, and a medium effect size (0.40) for independent samples Student's t-test. To have statistical power of 0.80 with medium effect size, a total sample of 200 patients undergoing any of the six procedures is required. An additional 47 participants are included for covering attrition, to give 247 participants in the total sample. Patients were included in the study if they were ≥18 years of age, holders of Jordanian nationality, mechanically ventilated for more than 48 hours and were haemodynamically stable. Patients were excluded if they were quadriplegic, unconscious after resuscitation, suffering from a critical illness such as polyneuropathy, or receiving neuromuscular blockade.
Using a prospective descriptive design, patients were assessed twice during either nociceptive and non-nociceptive care-related procedures. Particularly, patients were assessed immediately prior to one of the selected routine procedures being conducted and then during the procedure using the Behavioural Pain Scale (BPS), Ramsay scale (RS), and two haemodynamic parameters (blood pressure [BP] and heart rate [HR]). Data were collected between June and September 2015. Nociceptive and non-nociceptive care-related procedures were selected based on previous studies 16, 10, 13, 21 . Nociceptive care-related procedures include repositioning (i.e. patients rolled to one side from their initial position), endotracheal suctioning, and vascular punctures (i.e. cannulation). Non-nociceptive care-related procedures include eye care (simple eye washes with normal saline and cotton wool ball), mouth care (brush teeth and tongue with a mouth swab soaked in normal saline as a cleansing agent), and central venous catheter dressing changes.
Measures
Three instruments were used for data collection in this study. 1. The Behavioural Pain Scale (BPS) developed by Payen et al (2001) 21 was used to assess pain in unconscious mechanically ventilated patients. The BPS is a 12-item scale that evaluates pain based on the sum score of three behavioural features: facial expression, upper limb movement, and compliance with mechanical ventilation. Each behavioural indicator contains 4 descriptors rated on a 1-4 scale. The assessor derives a score between 3 (no pain) and 12 (highest pain score). The BPS has proven reliability, and inter-rater reliability, with a kappa coefficient of 0.94 21 .
2. The Ramsay sedation scale (RS) was used to categorise the level of consciousness/sedation. Numerically, the Ramsay sedation scale ranks the level of sedation using a 6-point scale ranging from anxious or agitated to asleep with no response. The RS was first published in 1974, and since this publication, the RS has been widely considered as the best instrument for measuring sedation in critically ill patients. The inter-rater reliability is excellent with this scale, and good validity has been demonstrated with objective measures of sedation. This scale highly correlates with other sedation scales such as the Sedation-Agitation Scale and the Glasgow Coma Scale 22 .
3. BP and HR prior to and immediately after the procedure were collected on a separate data collection sheet. These two haemodynamic parameters have been reported as the most frequent physiological indicators of pain 6, 21, 23 . The same sheet was used to record information related to patient demographics and personal characteristics, including medical diagnosis, past medical and surgical histories, the type of unit and the method of ventilation. The use of analgesic and/or sedative medications was also recorded as these variables have been reported to affect greatly the behavioural responses to pain 13, 23 .
Procedure
The hospital's Ethical and Research Committee approved this study (RMS-ERC-TF/3/1/5589). After receiving approval from the military hospital review board to commence the study, the principal researcher discussed the study protocol with the unit coordinators, to determine the potential participants and assign the two research nurses. These nurses achieved the criteria of being registered nurses, holders of at least a bachelor's degree, and having no less than five years of experience in providing nursing care for critically ill patients. These nurses attended a three-day training session concerning the study protocol and the use of the BPS and RS. They also assessed a pilot study of 20 patients with 100% agreement with the principal researcher.
With the help of the unit coordinators, patients who were undergoing one of the study procedures were evaluated, to determine if they were eligible for the study. As all patients were unconscious, written consent was obtained from the next of kin prior to data collection. All patients were assigned a code number to ensure confidentiality. After that, the first section of the instrument which includes demographics and personal characteristics was completed from the patient's medical record. The unit coordinators and the units' nurses would discuss the timing of the selected procedures. The research nurses would then assess the levels of pain for the patients undergoing procedures. Each patient was assessed for only one of the selected procedures.
Preprocedural pain assessment
Before initiating the selected procedure, the two research nurses assessed the patient's sedation level with the RS. Pain intensity among patients was assessed with BPS after observation for about one minute. The two research nurses assessed the patient simultaneously but independent of each other. The mean score of the BPS and the RS obtained by the two research nurses was finally recorded on the data collection sheet. If the patient's HR and BP were being monitored by either invasive or non-invasive electronic monitoring, the readings were recorded. The time and the duration for observation were selected based on previous literature 13, 16 .
Procedural pain assessment
During the procedure, the patient was observed for one minute and the BPS and the RS were scored. Immediately after the procedure was completed, the patient's HR and BP (if monitored) at that time were recorded on the data collection sheet. Additional procedure-related information was obtained from the patient's medical record. This information included data on the analgesic and/or sedative agents administered within the one-hour period preceding, and during, the procedure. The statim use of other analgesic or sedative agents in combination with the procedure was also recorded.
Data analysis
Descriptive statistics were calculated for the sample demographics and characteristics, pain intensity prior to and during each of the six selected procedures, sedation levels, and analgesic and/or sedative agents received prior to and during the procedure. Analysis of variance (ANOVA) with Bonferroni post hoc comparison was used to compare patients' mean pain intensity and haemodynamic measures across the six selected procedures. Correlation coefficients and independent samples t-test were used to determine the relationship between pain levels and patients' gender, age, and analgesia and/or sedation in the hour prior to or during procedures. All data were analysed using SPSS 21.0 software (SPSS Inc., Chicago, IL, USA). Statistical significance was established at P <0.05.
Results
The baseline characteristics of the patients are presented in Table 1 . A total of 247 critically ill mechanically ventilated patients were recruited for this study. Approximately 68% (167) had past medical history. On average, 39% (97) were diagnosed with both comorbidities of diabetes mellitus and hypertension, and approximately 21% (51) had cardiac Preprocedural pain level assessment had no response (BPS score 3) in 66.8% of patients; however 33.2% of patients experienced pain at rest (BPS score >3). The overall mean preprocedural BPS score was 3.43 (SD 0.67). The preprocedural mean BPS values across procedures indicate that there were no differences in pain level prior to the procedures being undertaken (see Table 2 ). The overall F for the one-way ANOVA was not statistically significant, F (5, 241) 1.495, P >0.05.
For the procedural pain level, no response (BPS score 3) was noted in 10.1% of patients; however 89.9% of patients experienced pain during the procedures (BPS score >3). The overall mean procedural BPS score was 6.34 (SD 2.36). The mean procedural pain score was higher than mean preprocedural pain score. The paired t-test of these mean pain scores (mean difference 2.91) was statistically significant (t [246] 20.82, P <0.001, 95% confidence interval [CI] for mean difference had a lower bound of 2.64 and an upper bound of 3.19). The highest procedural mean pain scores were observed during repositioning (9.25, SD 1.29). The lowest procedural pain mean scores were observed among patients who had eye care (3.65, SD 0.67).
A one-way ANOVA was used to examine differences in procedural pain intensity scores among the six procedures. The result indicated a significant overall difference in mean BPS among the procedures (F [5, 241] 162.23, P <0.001). This corresponded to an effect size of η 2 0.77; that is, about 77% of the variance in BPS scores was predictable from the type of procedure being undertaken, which is a large effect. The means and standard deviations for the preprocedural and procedural pain associated with each of the six procedures are shown in Table 2 .
Post hoc Bonferroni contrasts indicated that these differences were among two homogeneous subsets: (1) repositioning, endotracheal suctioning, and eye care, (2) dressing change, vascular punctures, and mouth care. Differences in mean BPS scores between procedures within the first subset and with other procedures in the second subset were statistically significant. Differences in the mean BPS score between procedures within the second subset were not statistically significant. However, the mean BPS score for a given procedure in the second subset differs significantly from mean BPS for all of the procedures in the first subset. For instance, mean BPS score for mouth care and dressing change did not differ significantly. However, both procedures were significantly more painful than eye care and significantly less painful than repositioning and endotracheal suctioning.
Data on haemodynamic status were collected prior to procedures. The preprocedural means and standard deviations of these haemodynamic measures for each of the six procedures are shown in Table 3 .
A one-way ANOVA was used to compare preprocedural mean scores of these haemodynamic measures across the six procedures. The means of all of these haemodynamic measures did not differ significantly; preprocedural systolic BP, F (5, 241) 0.72, P=0.61; preprocedural diastolic BP, F (5, 241) 0.61, P=0.69; and preprocedural HR, F (5, 241) 0.41, P=0.84. Data on alterations in haemodynamic status as a result of undertaking any of the six procedures were also collected (see Table 3 ). A one-way ANOVA was used to compare the mean scores of systolic BP, diastolic BP and HR that measured during the six procedures with mean scores of these haemodynamic measures prior to the procedures being undertaken. The result showed a significant difference in the means of all of these haemodynamic measures, F (5, 241) 23.49, P <0.001; F (5, 241) 6.24, P <0.001; F (5, 241) 62.38, P <0.001, respectively.
Post hoc Bonferroni contrasts indicated that these differences were among two homogeneous subsets: (1) repositioning and endotracheal suctioning, (2) dressing change, vascular punctures, mouth care, and eye care. Differences in mean scores of systolic BP, diastolic BP and HR between the two procedures within the first subset were not statistically significant; however, mean scores for these haemodynamic measures for a given procedure differed significantly from mean scores for all of the procedures in the second subset. Further, differences in mean scores of systolic BP, diastolic BP and HR between the four procedures within the second subset were not statistically significant.
Comparing the procedural mean score of these haemodynamic measures with the preprocedural values, the mean procedural systolic BP, diastolic BP and HR were significantly increased during repositioning and endotracheal suctioning. Except for the diastolic BP that didn't differ significantly between the two measurements, the means of these haemodynamic measures were significantly decreased during the procedures of dressing change, vascular punctures, mouth care, and eye care. The means and standard deviations of these haemodynamic measures, paired t-test, and the 95% CI for mean differences for the six procedures are shown in Table 3 . Independent samples t-test and correlation coefficients were used to obtain the relation between preprocedural and procedural pain levels scored with BPS and the study variables. Results show that no significant correlations were found between gender and pain levels (preprocedural pain levels, r -0.027, P >0.05; procedural pain levels, r 0.113, P >0.05). However, both preprocedural and procedural pain levels were significantly and negatively correlated with age (r -0.359, P <0.001; r -0.450, P <0.001, respectively). Younger patients were more likely to experience pain prior to and during routine nursing procedures than older ones.
In addition, significant and positive correlation to procedural pain levels occurred if patients were administered analgesia and/or sedatives in the hour prior to or during the procedure (r 0.262, P <0.001). An independent samples t-test was performed to assess whether mean procedural BPS scores differed significantly for a group of 152 patients who were not administered analgesia and/or sedatives in the hour prior to or during the procedure compared with a group of 95 patients who were administered analgesia and/or sedatives in the hour prior to or during the procedure. The mean BPS scores differed significantly, t(245) -4.250, P <0.001), two-tailed. Mean procedural pain levels scored with BPS for patients who were not administered analgesia and/or sedatives in the hour before, or during, the procedure (7.13, SD 2.28) was about 1.27 score higher than mean BPS for patients who were administered analgesia and/or sedatives one hour before or during the procedure (5.86, SD 2.29). The 95% CI for mean difference had a lower bound of -1.86 and an upper bound of -0.68. These results suggest that procedural pain scores were more likely to increase if the patients were not administered analgesia and/or sedatives in the hour prior to or during the procedure. However, no correlation to preprocedural pain levels occurred if patients were administered analgesia and/or sedatives in the hour prior to or during the procedure (r 0.112, P >0.05).
Discussion
This study used multidimensional objective measures to assess the levels of care-related pain and its associated factors in critically ill mechanically ventilated patients. The results provide extensive data on care-related pain associated with six routinely performed nursing procedures. Findings of this study confirm that critically ill mechanically ventilated patients do experience pain at rest and during routine nursing procedures. Particularly, the mean score of procedural pain was clinically and statistically higher than the mean preprocedural pain score, measured at rest. Although this difference would be expected, many procedures that are widely considered to be routine, harmless, and even comfort measures, exacerbate pain in critically ill mechanically ventilated patients.
Preprocedural pain levels
This study found that 33.2% of patients experience pain at rest (BPS score >3). This result corresponded with previous studies that showed a high percentage of critically ill mechanically ventilated patients experience pain at rest 1, 3, 6 . In a recent study, Robleda et al 1 reported that 61% of patients had pain at rest and a third of those had significant pain levels (BPS ≥5). This high percentage of pain at rest emphasised that pain is still a real problem in ICUs, even with advances in pain management in the last 20 years. In a large multinational study, which assessed pain intensity associated with 12 procedures routinely performed in ICUs in 3,851 conscious patients admitted to 192 ICUs in 28 countries, Puntillo et al 3 found that most patients reported mild pain prior to 4,812 procedures performed upon them. Although most patients in the Puntillo study experienced mild pain at rest, this pain was found to be a risk factor associated with a greater intensity of pain during procedures. Accordingly, the authors emphasised that good control of pain at rest may decrease pain during procedures.
These findings therefore reinforce the fact that pain is a subjective experience. Baseline and preprocedural pain should be assessed accurately. Clinicians need to be aware of patients' baseline behaviours and changes that occur during procedures known to be painful, to differentiate pain from other causes such as fear and emotional distress 15 . They should individualise pain management interventions prior to and during their care-related procedures, based on patients' needs. Likewise, Arroyo-Novoa et al 14 reported that although the mean pain intensity during tracheal suctioning was mild, approximately half of their study sample reported moderateto-severe pain.
Procedural pain levels
The current study findings verify that repositioning is the most painful routine nursing procedure. Evidence related to the care of mechanically ventilated patients suggested that repositioning could improve patients' comfort and haemodynamic measures 17 ; however, it can be a source of pain in such patients. The second most painful procedure is endotracheal suctioning. Although significantly lower than repositioning, pain during endotracheal suctioning was higher than the other four procedures. A landmark research, Thunder project II 27 revealed that repositioning was the most painful care-related procedure among 5959 critically ill adult patients. In a more recent study, Al-Sutari et al 6 found that repositioning was the most painful of routine nursing procedures performed on ICU patients on mechanical ventilation. Other studies have shown that both procedures (endotracheal suctioning and repositioning) were painful with no difference in BPS scores between them in critically ill sedated patients on mechanical ventilation 1, 21 .
In contrast to the current study findings, in the previously mentioned multinational study of procedural pain associated with 12 procedures, Puntillo et al 3 found that mobilisation was the least painful procedure and that the most painful procedure was chest tube removal; however, patients in Puntillo et al 3 were conscious, and they could self-report their pain levels. Therefore, these findings may not apply to all patients, namely the nonverbal ones who are almost always excluded from studies assessing care-related pain in ICU.
Interestingly, the current study suggests that other hygiene interventions used on critically ill mechanically ventilated patients (such as mouth care), exacerbate pain in patients to a similar degree to other routine nursing procedures such as dressing change and invasive procedures. This information is important for clinicians, who often consider the pain related to such interventions as too transient to be considered or not painful at all 16 . Clinicians need to consider that even harmless and comfort measures are actually painful. Accordingly, they need to accurately assess care-related pain associated with their intervention when caring for ICU patients. To improve the quality of health care, proper management of care-related pain should be of major concern to all hospital staff 15, 17 .
The utility of haemodynamic parameters in pain assessment
The findings of the current study indicate statistically significant increases in HR, systolic BP, and diastolic BP during repositioning and endotracheal suctioning. Unexpectedly, systolic BP and HR significantly decreased during the other four procedures. This may be partly due to parasympathetic responses, which lead to a decrease in systolic BP and HR in response to noxious stimuli. The parasympathetic responses that can lead to a decrease in HR and BP in response to noxious stimuli are often ignored in critical care settings 26, 27 . However, repositioning and endotracheal suctioning are the most noxious stimuli as they were the most painful procedures. Several studies have shown that these parameters increase during care-related procedures, regardless of the intensity of pain associated with these procedures. Young et al 13 observed increases in HR and BP during both eye care and repositioning.
These contradictory findings verify the fact that these haemodynamic parameters are not specific for pain; they can be affected by several factors such as medications and diseases like sepsis 3 . Siffleet et al 26 considered the reliance on physiological indicators of pain such as increased HR and BP a possible cause of the presence of undertreated pain in critical care settings. In general, the findings of this study highlight the fact that relying on haemodynamic changes alone for the assessment of pain in ICU patients on mechanical ventilation is somewhat questionable and unreliable. Thus, changes in vital signs are only recommended as a warning to perform a more objective assessment of pain 17, 18 .
Factors associated with care-related pain
According to the biopsychosocial model of pain, biological factors that can vary pain perception might include the person's gender and age. However, no significant correlations were found between either preprocedural or procedural pain levels and patient gender. Conversely, both preprocedural and procedural pain levels were significantly and negatively correlated with age, indicating that younger patients had higher levels of pain. These findings were consistent with previous studies 6, 12 . In addition, Arroyo-Novoa et al 14 found that younger awake acutely and critically ill patients reported higher pain intensities during tracheal suctioning than older ones. Contrary to these findings, Stotts et al 28 found that there was no difference in perception of pain intensity between younger and older patients before and after routine nursing procedures. In anticipation of more evidence related to ageing and gender differences among critically ill patients who are unable to self-report their pain, clinicians must give great attention to care-related pain associated with their procedures in all patients regardless of age and gender.
To relieve and control pain among critically ill mechanically ventilated patients, most patients in ICU receive continuous intravenous opioid analgesics in fixed doses 2, 24 . In the current study, 61.5% (152) of patients had received neither analgesia nor sedatives prior to the procedures. Procedural pain levels were more likely to increase in patients who were not administered analgesia and/or sedatives in the hour prior to or during the procedure. Further, procedural pain levels were also more likely to be higher in patients who had a higher preprocedural pain level. It may be that those patients with higher preprocedural pain levels were not administered analgesia and/or sedatives in the hour prior to the procedure or doses of these medications do not seem adequate to relieve pain at rest, and they are clearly inadequate to avoid pain during the procedures. These findings are consistent with previous studies 1, 12, 13 .
Contrary to the current study findings, Puntillo et al 3 found that opioid administration specifically for the procedure was a risk factor for higher procedural pain intensity. Puntillo et al 3 suggested different possible causes for their findings such as insufficient doses of these opioids and inappropriate time of their administration. Health care providers may not see pre-emptive medications as necessary because of the short duration of the procedure, thus, pre-emptive analgesia before nursing procedures is usually not used 23, 24 . In addition to the lack of clinical guidelines and limited autonomy in decision-making, nurses have negative attitudes towards the use of opioids for reasons which include the risk of possible addiction 8, 25 . Further, inadequate prescription of analgesic agents could be due to physicians' lack of knowledge as well as inappropriate perception of pain 2 . All of these possible causes can hinder appropriate pain management among ICU patients. Therefore, current therapeutic schedules may be inadequate to decrease pain intensity during a short procedure 8, 9, 25 . The administration of supplementary preemptive analgesia might be a useful option to decrease the global prevalence of severe care-related pain among ICU patients 16 .
Limitations
This study was limited by the convenience sample of patients who underwent one of the six procedures; thus, those who did not participate could have had different pain responses to the selected procedures. Since this was a descriptive study and the author did not aim at influencing practice, the selected procedures were not standardised and were performed by the health care providers in charge of patients. This study excluded patients who were quadriplegic, unconscious after resuscitation, suffering from a critical illness such as polyneuropathy, or had received neuromuscular blockade, thereby limiting generalisability to all critically ill mechanically ventilated patients. Additionally, this study could be subject to inter-observer variability. However, research assistants were trained and a protocol of the data collection process was established. Assessments of the research assistants were made simultaneously but were independent of each other. The mean score of pain levels and sedation levels obtained by the two research nurses were recorded on the data collection sheet. This study used behavioural and physiological responses to assess pain. Although some of these measures may prove to be reliable, they may be signs of other common conditions such as anxiety. Further research is needed to examine psychometric properties of these methods with a wide range of procedures. This study identifies different factors associated with care-related pain. Future research may help to identify other factors that could influence care-related pain associated with these procedures. Finally, this study limited care-related pain assessment to prior to and during the procedure. Thus, future studies that evaluate pain after the completion of the procedures could provide ongoing assessment of care-related pain.
Conclusion
Care-related pain is a real problem in critically ill patients, particularly in those patients who are unable to self-report pain. The intensity of care-related pain varies noticeably, depending on the type of procedure. However, critically ill mechanically ventilated patients experience pain prior to and during routine nursing procedures. Therefore, pain should be treated before performing painful procedures. Procedures that are mostly considered harmless and even comfort measures such as repositioning and mouth care are really painful. In the absence of self-report of pain, clinicians must rely on other alternatives to assess pain. Performing systematic initial and ongoing assessment of pain, administering supplementary pre-emptive analgesia, and considering factors that exacerbate pain are crucial steps in improving pain management in critically ill mechanically ventilated patients.
